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aud, F. et al. J. BacterioL, 297(1986)) RX/AKlll^ =i - ^T&ii:^ (ly 
sC> Cassan, M. , Parsot, C. , Cohen, G.N. and Pat te, J.C. , J. Biol. Chem. , 
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mtommxim^mtmm^j:t<7)U%m^r. pH5~9. iajg2o~45 

t:tC'^#L-c^ft?tt. ii#24~i20B#ra-e|?-T-r^o 

[0 0 5 3] 

[mmm] 

ontfzitncixmi&Lfzo 

[0 0 5 4] 
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(LB^Afe) 

/^i^ V - h h > (-rV -7 =/^±^) lOg/L 

(t-V 7n^=±^) 5g/L 

NaCl lOg/L 
pHr.O 

[i2or. 2o^mm%mm^n'^fzo ] 

[0 0 5 5] 

j^>7Yrif- 15g/L 
[120t:. 2055^P^^^^ffi=^^fo/;o ] 
[0 0 5 6] 

(SEII:^;ttl) (Journal of gneneral microbioiogy(1989) 125, 135, 3153-3164 

Silman N. J., Carver M. A. & Jones C. W.#BSo ilL. ^=f<D^^^m^fz 



o ) 




K2HP04 


1.9g/L 


NaH2P04 


L56g/L 


MgS04-7H20 


0.2g/L 


(NH4)2S04 




CuS04-5H20 


5;Ug/L 


MnS04-5H20 


25;«g/L 


ZnS04-7H20 


23//g/L 


CaCl2'2H20 


72mg/L 


FeCl3-6H20 


9.7mg/L 


cacos (mMit^m) 


30g/L 



^ 2% (vol/vol) 

pH7.0 

^y-;vJ^J.^{il2lX:. iS^S^PBm^^m^^f o/co ^< ^i6T;&-^^ 
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[0 0 5 7] 

K2HPO4 
NaH2P04 



1.56g/L 



1.9g/L 



MgS04 • 7H2O 
(NH4)2S04 
CUSO4 • 5H2O 
MnS04 • 5H2O 
ZnS04 • 7H2O 
CaCl2 • 2H2O 
FeCls • 6H2O 



25//g/L 
72mg/L 



9. 7mg/L 



0.2g/L 



5gA 



0.5% (vol/vol). 



pH7. 0 

/^'^ hT-ff-i-rU y:n:^±m:) 15g/L 
[0 0 5 8] 

immm 11 

mx 

[0 0 5 9] 

[0 0 6 0] 

( 1 ) pRSlysE(7)«^ 

y^uy ^ y xmrnmii^lysE^mX-t^fzi^lz, <^m<7>'fy^5. KpRS 
¥3-501682-^<2rf&#DB) ^fflv>T. lysE^mffl-7°9;^ ^ KpRSlysE^lt^ Lt^o p 
RS{i. RSF1010<5OM^#t?^^^2;^tafe^^i^ ^-T'^;^ ^ KpAYC32 (Chistorerdo 
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V, A.Y., Tsygankov, Y.D. Plasmid. 1986, 16, 161-167) tcfi^i" ^pVIC40y 
(W090/046361ll^<2ria^N*>-7lx >;/ #^^3-501682-^^^) J: . 1^ 

[0 0 6 1] 



t-f. pRSJ;l9> tac7'n^-^-$r^07''7X^ KpRStac^HI 1 tc^-r:^'S-e 
mm L fco pRStacy ^ X ^ Kli. pRS^ ^ 9 - ^©JPl^^EcoRIiS X LKpstltrm'fb 

u~:;^y)V\,zx^mL. m^^^-^^T mr. TkbpJ tum) <7)DNA8[fM- 
^EASY TRAP Ver.2 (DNAilJK^ ^ffiiSM) ^fflv^THllRL/Co ta 

c^D^-^-fUt?:. pKK223-3-/^;^^ K (H^ffl'^^'^-. PharmaciattM) 
^ilMi: L. mm-^li^J^rf2 H^-tT'^-f^-'^ffiv^T. PCRIC J: J? itips L 

(^tt94r-20#\ T--'; >^r55*C-30#\ #ftSfD72t:-60#O-^^ ^ ;i^^3 
0+|--f ^;i^^f o7t) o PCR^tDtlfiPyrobest DNA polymerase (S:ffiittt^) ^-f^ 
ffl Lfzo mm ^ :K7ttacy n ^- ^ - =^-^tfDNAKffn-^PCRprep (Promegatt^) l,z 

xmuLfzm. $)h-^^C':^^^'r-fpKr^^yLxii\^^fzmmmm'^4h. -t 

^ t> *>EcoRIi3 J; tJ*^coT22I-rM'fb 7a^y-;l/-i^n n A ^tjni. TrI 

M-?rEASY TRAP Ver.2«rfflv>TIiIJ|XL7to 
[0 0 6 2] 

±m<7) xoi^zmm l/cprs^ ^ ^ - m^bt/ i: . tac -7° n ^ - ^ - mm^>f ^ . dn 

A Ligation Kit Ver. 2 (SMitM) -^fflv^TillS^^irfCo ^ <^^fS>S:iS'^?g^T' 
vj-i; l^T • (E.coli JM109 competent cells. SM^) =£rf^®KmL. 
20mg/L(7) XhP-7°h-s'-rv>- =&#tfLBS^ig% ti^tf L . 37°C-e-B^j*?a L ;^Jo 
S^^^k±lcj±i^L/c3n--^20mg/L(7)y?. h W7°>v-r v > =^-^tfLBit#:^Afe 

i::««L> 37VxsmmmwL^mLfzo T)vij^)-sds-mzx^^mm^hfy^ 

< KDNA=S:ttffiL. $IJPS^#Tm'ffc LTm^^StlS L. pRStac^^lfCo pRS^^^^ 
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:dmt}p\^izfj:'oX^^:hi><D^. pRStact LXM^LfZo 
[0 0 6 3] 

±t^(D X ^ izLXWfzpRStac^, Sse8387I (SMii^) i3J:J/SapI (^^-^ 
[0 0 6 4] 

i/i. fV\£;%^y-^]^U ' h7T-^>^A2 2 56* (ATCC13869) 

t^jPCR-^ ('^1494°C-20#\ T^- ^iJ'-SS'C-SO^^ #:RR/S72t:-90#) \ZX^ 
lysEilfeT-ifM-^iiililLT^ro PCR^fStKi. Pyrobest DNA polymerase (SMit^fi 

id lysE3lfSi^<7)|if^^$&3 K>J: 9~15bp:^*=^. 
mmmxm^-t^Z.ht^t'is-r^X^^hW.m (Wybom, N. R., MIHs. J.. WilUa 
mis, S. G. and Jones, C.W. , Eur. J.Biochem. , 240, 314-322(1996)) tC^MI" 
hXn\Z-f'7>{-^--k T-'^f > L o # lb tt »f>T- ^PCRpr'ep (Promegatt^) 13 
-CfflM L fz\k. tlJIM^^Sse8387Iio X ^/SapITm^b L fco 7 y - ;u • ^ n n 4^ 

igjRL. J^^y-;Wt!^i;-CDNA=^IiIJRL. 0.8%T:*'o-;?.r;WT'IiIi|XL;"co 
[0 0 6 5] 

±fSO X 0, lizmm L ;t:pRStac-^ ^9- t . lysEitfe^Mit^H- ^ . DNA 

Ligation Kit Ver. 2 (^Mii^) *fflv^T»*g^-^fCo C(7)il*S^i;D?#?i^-eJ^ v 
ji'; l^T • rn; (E.coli JM109 competent cells. SMitW) trmMt&^L. 20 

^t^:%±tl{±i3E|L7t:rjn^-^20mg/LcOX h U-f i^y^^isLBwO^^^I^Z 
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^ pRSlysE^#7^: (H 1 ) o pRSlysEfi. tacT'n^- ^ -(7)^i::^fp]tC*t LT. 1 
[0 0 6 6] 

( 2 ) ^ f - n 7 ^ ^ :^mmM^<OpR$lysE(DmX 

±12 <^ i 9 t T# ^ /cpRSlysE J:.^i?hn.-^°l^-'>3>':^ (Canadian 
Journal of Microbiology, 43. 197 (1997)) tCi^Jp^^n^-f^;^ • ^^nh 
n^Tv^^ASm (NCIMB10515) izMALfZo^^is, nmtLX. pRS^pRSlysEt 

mm.i<ztxksmizmxLfzo ^(omw:. nmtLxm\^^fzpmTm/ug<DmA$> 

7t 015:^1® <7)nnj^- ^#7t;i^ -etm?ittTpRSlysE-C{i|^1H<7)nn--L/i»- 
[0 0 6 7] 

pmysE'^mA^iifzt.^.iDti^fmm^w^ n-f'7^< v^mm Lxi^mni 

mi:m^fztZ:b. m^fz-r-<X<D-fy^< KtCi3V?T. lysE^ K-f^M^ 

Tv^fco tfz. m<Dy°^>^^ }'^XmysEmiT:J'KX^:^^^htifZo ^ttibO^^ 
Ktc^«$tL-Cv>^lysE{i. v^-ftL^, aHg;6^'^t>ttTv>^i^;&^'#x.f>tL 
Tto tfc. ^<7)iysEit<^T-<7)at^^^t>^i:^ id^B-eiysE^n- K1-^IIitO 
— tl5^S;IglWt;^^^-^/i-7°^;^ ^ K(pRSlysEAl)^f'^ML. ^^n^^-^^ • 

tffiepRSlysEAKi. lysE^ Ki--5>fIitI^tCi?^-r;S>PvuI 7 (7)20 

3-209ii(7)CGATCG^^<|l5) /i>^ibMluI (ll485-491f5:c7)ACGCGT) tX(Dm^i^^^ 
"tfzy'^^^ K-e^f). J':i.T(7)J:^ tiLTlt^L/io M^i^miiZli^ pRSlysE=^Pvu 
Ii3J:miluI(^S3i$^)tiTrmbL> ■7jiy-;i/-i^nn.-}.;UA?#?S=^i)n^T> 

^i-KfZ'^w^^-^fzo KfZ^m^m^-^^mLfz^i^. ±mimiL. y -)\^it 

m^'ZXdm^mmk. O.S%r:V^u-:;^r)]^X^m.L. #tJl0kbp<7)DNAif>T-^ll|JlXL 
fzo ^<^DNAifM-^DNA Blunting Kit (SSitM) t^T^S^^^rt^ft Lt^Io ^tt 
^DNA ligation kit Ver2(ll:M3tS4) l::-C ge^^ (-t ■7;i/7 r ^ 'J^- v a >) 
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±ffi<7)il|gS:!;&?#?ST'J:-Vi'; l^r • (E.coH JM109 competent cells. 

SMitttM) * MM^^ L . 20mg/L6O >^M^yh-r^v>^# tf LB^^t^^ ^ 
^L. SZlC-e— Hfe1^?atfCo *^^:Hfe±litiiilL/^3n^-^20mg/L<7)>^ Mx-7° 

fiSiSLT. pRSlysEA17°^^ ^ K^^t'^o 
[0 0 6 8] 

m±<7)J;9lc, ^gOlysEatfs^?r^mi-'2>pRSlysEc0^^n-7^ • 

hnfzo ^(7)Ztlt. lysEitfST-)&^'^S<7)^ffit^i3V^T L - V v ><7)#^ 
[0 0 6 9] 

^M^&^^^A^nTtrpRSlysE^^o^f^n^^- • ^ h n -7 t;^AS1^^> 
2amg/LO;^ h V7°h-7-f v^^-^tfSEII-/^- hti^DlAtf. 3 IVlzxim^ 
mLfz<D%^ :^«fc^MI^0.3cm2oM#^^56^§ i:oT2 Omg/L<7)X M^-/ ^ v 

>sr^tfSEii^MJ&^(20mi)(rTOL. zTc^zx^mf^mw^mx^fzo mm^T 

^^*ftt- (S^^Tl&i^. i^il?^#i^n-r r-^»L/Zo ^<7>*gm. 

^MMlysEstfET-^^^^^A'^tLT^ L-U v><7)J#ai7i'M^ii$ tt/c <i:S^tL-2>;^{i 

[0 0 7 0] 
[0 0 7 1] 

^^7&-'^A;^n/ipRsiysE<7)js^ff^tf 9 ^^n^-f y 7.mmm^xm 
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[0 0 7 2] 

^ O^^MlysEilfET-^ lysE24itfET- 1 LfZo lysE24jtfET-coJt^^S£^ij ^ 

fzo a >; ^/s'i^ f- 1; -i/ A^^®(?)iysEitf^T-(i6^oj^7K14^U x =^^oM 
^^/N'i^gT^ab^^iiTi^^^^^tLTV^^ (VrlijcM., SahmH., Eggeling L. Mo 
lecular Microbiology 22:815-826(1996)) -^K ^<DlysE24i&B^^ir^±:^ 

,653- Ki-;|>LysE^>/N-i5'^t{±M=t'l>«3t*WL. ^ (7)«at J: o T ^ -f- n "7 

[0 0 7 3] 

lysE24<7)J^^Be^!j L 7t*g:^ * K?iJ#-^ 9 tl^-To t t TSP^M<^ ly 

sE<^m*Be^iJ^SS?!j#-^7 H^LfCo lysE24T-fi. 7 (7)355f4<7)G (^"T 

->) (7)^^tzT (^^ >) :ei^'#A^nTV^/co ::c01ysE24^J#oy^v?. ^ 
RSlysE24i:^^Lfv: (mi) o pRSlysE24i$>h fzibXkSim^^ XL fzt ^^b, 

> (2) tnm(o:^mxmm±.m^(r>L-') i^yi^m.^M'&Lfzm^^. 







[0 0 7 4] 














L-i; v><7)^M»(g/L) 


ASl/pRS 


<0. 01 


ASl/pRSlysE24 


0.1 



[0 0 7 5] 
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pRSlysE24t?f^SlKjfe^tt/cE.coli JM109*(iAJ13830i:^iS $ tL, |BItt(±2001 
¥ 6 ^ 4 B H> j£^f a^A mMW^'^^%m^y^\ #^^%^lt-fe > ^ - H^lt 
#-tFERM P-18369^ LT^K^tt. ^^1 4^5^13 Htcr^^^X h^l^tc^ 
^ < Sl^^itt;#l=^tL, PERM BP-8040cO^K#-^<7)^ i;-e^it$nTV>^o 

[0 0 7 6] 

^ ^-t^TTtiy^T. ^ Kl"^^-^. <1> (1) t:iE«(7)pRSlysEAiy^;^ ^ K^S 
AL/iASl^fiL-'; v>=^^*fe4'i;1l«L>^;6-o^Co ^ <7) c <h , lysE24jt 

=l:fM L T v> ^ ^> <7) % A ^ tt;?, o 
[0 0 7 7] 
[||»J 21 

jii-^stfET-Offi|^itf5?-T*;?>lysEitf5T-{i. ^^n:7^ "7 7.m,wm^'^\t^ 
< L ^ v^7&^ lysE24 i: ^ ^ f-n "7 ^ ;^Jllffl®tr1tH^-r ^ i t ^ei^^ 

^m<7) lysEitfST-;&^'^Hg-r ^iJ-l^n ^\ t fzmmm l hfitz \ysY2^i)mm-^ 
[0 0 7 8] 

( 1 ) pRSlysE-TcO«^ 

^fci6ll. ^-f^ife^J U3Tlt^L7tpRSlysE<7)^^Jii-t4-7-:^-=^> ;^ h 
h -7 ^ V ^ittiSfST-^i- ibT-h^+h^^'; >ii-14itfET-^ t ^ ^ L 

[0 0 7 9] 

. $ -fpRS 1 ysE^ U PS^^EcoRI T^mf t L > "7 ^ 7 - ;i/ • ^ n n 4^ 
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ifu~:7.y)Vm%mS}KX^mL. OkbpODNAIIfJtmSY TRAP ver.2 (DNA 
10 0 8 0] 

— X h ^-^--f rJ"; >ii5j-teitf5i^^:^{i. pRKSlO (Journal of Molecular B 
iology (1994) 239 : 623-663mem) immmktLX. Se^iJ^-^ 1 lisit/l 

2 i;^1-DNA:7'^^-7-^fflv^-CPCRm: f^JfipiL/z (M4X^I94t:-20#\ 

- 'J > ^*Xjg55ic-30t>\ #ftKJ:DXfi72t:-60#(7)S)S+»--r ^ ;w^30-9--r ^ )vm 

mLfZo ) o PCRRJStCJi, Pyrobest DNA polymerase (SMJ^tt^) =S:l5effl L/Jo 
Jfipg ^ tLfc 7- h 9 >r >iit14»f5^^#tpDNAWfM- tiPCRprep (Promegatt^) 

n.%ikm \:.xm mmm^'k'^m ^i. 5kbpoDNAif>t ^kmuLtzo 

7-V 9"^^ ^ >; >lt-14jtfK^(i. pRK310tc<t^T^fe<7)7'^y?. ^ K\ m^lt 
. pRK310<7)^7'9>?> 5 Ktr^b -SpRIGT/^ ^ K (NICMB;6^^NICMBn968t LTA 
¥"Ttgo SGience(1975) 190. 1226-1228 tfzli Plasmid(1981) 5. 10-19) ^ 

mmtL. ±mtmm.<o?cRRBizX':^xi>. Mmr^^t7!}^x^:ho 

[0 0 8 1] 

±fSO J: 9 tCp^LfjpRSlysEtlfi^-t'SDNAifM-t. x h ^ -9- iJ' U ^Itttst 
fE^^litfr-^ifDNAttlf)!-^. DNA Ligation kit ver. 2(SMiitt^) ^fflv^T^glS 
^-^i-T^Co i(7)SJS?tT\ E.coli. JM109l*con>t:T-> h-t;v(3E:Siitt^)^f:^K 
feJ^L. 20mg/L<7);^ h Uy'V^4 i^yiSXm5mgA.<Dy' h 9"^^ ^ U >^^tfLB 
*^:^%tc^^L. 371:^-8^^^ L /Co »^:^*b±tcm^Lfcnnz:.-^. 20 

mmL. 37°CXSWmmtdinmLfZo ^<^^mm.^-h. T;V*'J-SDS-^tCT7° 

KDNA^ffltbt. mm.mmxm^tLx^ ^(o-f^T.^ K<7)itJit=^«ie.L. p 

RSlysE-Tc*15l#L/Co 

aiiE# 2003-3056298 
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[0 0 8 2] 

±ISOJ: d LTtf'^ttT'zpRSlysE-Tc^, ^ h d I/- v a (Canadi 
an Journal of Microbiology, 43. 197 (1997)) KX 0 ^f-n/s'^^j^ • n 
r:t>;^NCIMB11375l*tl^AL7^Co '&i3> MfiSt LT. pRK310=^pRSlysE-Tc t 
tcL-CNCIMB11375*tr^AL/::o ^<om^. HMt Lxm^^fzpW310X-lil jug(D 

[0 0 8 3] 

(3) pRSlysE24-Tc<7)«^ 

^t; , ^ -f - n /si-^ ^ ;^ «*fflm i3 T lysE247&^^Hgi- ^5. /i^ 7 =t «i30^i6 >2> 
*6 , mmm l r L t^pRS IysE24 y ^ ;^ ^ K <7)^^Jit14-r 

*#:&91C{±, $-fpRSlysE24^$IJIM^*EcoRIT-rMb y :x. y - )V - ^ uu^. 

rifu-XY)VmMMW]^^X'j^n.L. Itjl Okbp<7)DNA»f>T-^EASY TRAP ver.2 (D 

NAigjR^ y K. m.mm±m)^m^^xmu\^fzo 

[0 0 8 4] 

'BiTfl 2 0-7°^-fv-^fflv>/jPCRlcJ; t?pRK310:i>^^|WIitf^^fIit*JiipSL. Eco 
RI xmitir ^ o T^t# L 7t o 
[0 0 8 5] 

±fec7) J; ^ tCPML;'jpRSlysE24Hfi5fe-r^DNAaff>t^:. x h ^ ^ ^/Wtt 
itfET-flit^-^tfDNABff)!-^. DNA Ligation kit ver.2(^?@iS^±m) ^rfflv^TS 
*§^-^fCo ^<7)R^D?iKT% E.coli JM109^*O=r>er> h-t;U(S?i3ttt^)«:ff^ 
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Mtemt^ 20mg/Lco;^ MxT'h-v'-f v ^is J: mSmg/LOx h ^-^--f ^ 'j >=^'g-tf 
LBil5c^*fetr^;fiTL37'C-e— Bft^^Lfjo il^^tt±tcm?| L;'c ^ n j:^- 20 
mg/L<7)j^ h lx:7' h-r-r '>>:fe J: ?/15mgA(7)x h ^ 'J ^-a-tfLB'^S^^ilbtC 

^«L> 37t:-e8B#r^M<hd^«L/io -<7):^«^:6-^. T;V;^7 V -SDS'^tCT 

RS lysE24-Tc ^ L fc o 
[0 0 8 6] 

(4) ^^n/s-f-^;j(.^#4g0^<7)pRSlysE24-Tc<7)^A - 

±fS<7) i 9 t -Ct# ^ n;'cpRSlysE24-Tc 5: . P h n .if P - v a :^ (Cana 
dian Journal of Microbiology, 43. 197 (1997)) :^^u 7s • 

:^^~^-^;^NCIMB11375«t32»AL7^Co ^ib\ >:=fBS^:tT. pRK310^NCIMB11375*tc 
^ A L o co^^, tm. L -C ffl V ^ fcpRK310 ti tJ|SI^jK-CpRS lysE24-Tc7i>^^# 
XX^fZo -f^7\ K^A*tcov^T< 1 > (2) h^m<r>-^'^'^^^±.m^(r> 

[^2] 



M ^ L — 




L - T ><?5^^S 




(g/L) 


(gA.) 


NCIMB 11375 /pRKSlO 


<0.01 


<0.01 


NCIMB 11375 /pRSlysE24-Tc 


1.57 


0.16 



[0 0 8 7] 

iysE24jtfEi^5:^^n/N'^-7;^ • ^¥y{-^7mm\mm^\z^x-^^^t\z 

m.<7)mmiim^tzt:i^. NCIMB11375/pRSlysE24-Tc^*-e{i. L-T)\^^^>-^^ 
mmLXis^. lysE24{iL-V v>y::lfe'&<. L - T;i'^'- >^^ftBfS14^)#o 



miiE# 2003-3056298 



mm. 2002-336340 



^-v: 30/ 



[0 0 8 8] - 

[0 0 8 9] 

f5T-:?5.CKlysE24itf5T-<7)»A 

lysE24jtf5i=-^ ^ ^ a/^-^ 9 7> • ^' 'J n ^;t-'7.NCIMB11375^lC2iA-t'& <i: 

m^J^^^JEii $ tLfc ^ ^ 13 J; t #^ ttfzo 
[0 0 9 0] 

[0 0 9 1] 

< 1 >dapA*itfS^ ^ #o 7' 9 ;^ ^ KpRSdapA<7)|i^ 

L - >; V ^^-^^^^^jtfs^- L r . L - V V J; ^ -7 ^ - K/^ y iJ' IS*: 
^^tt^v^vli Kni/erji; ^m-^^^^^rr- Ki-^itfST- (dapA*) 

[0 0 9 2] 

H WJ 1 -Cf^^ L fjpRStac ^ Sse8387I i3 i OT)aI trm^ b L . "7 ^ 7 - • iJ' n 

l^8kbpODNAiff>lt ^ HI J|X L fco 
[0 0 9 3] 

dapA*jtfS^»f>T-{±> PliiifST-^'^tf^^coy^X^ KRSFD80(W090/16042-^# 
BS) =^^S ^ LT. BE^iJ#-^ 3m.XfA {Zjf.-f'f^ WcPCR-^ ('^1494 

t:-20#\ T--'; >^'55°C-30#\ #ftRtL:>72t:-60#) tcj: ^HiiplL/io PCRR 
fBiZlt^ Pyrobest DNA polymerase (lEMitttS^) ^^fMLfCo h tlfzda.pA*m 
>^-=S:PCRprep (PromegattM) tCTJit^ Lf^f^. ©J|5I^^Sse8387I:fe J: tmalT'M 

2 0 03-3056298 



#Si2 0 0 2- 336340 



J^^miM^L^^mLfz^ik. ±^^IiIi|XL. ^^y-;v?tj^t;TDNA=&|ili|XL. 0.8% 
T:ffu~7.r)]^'^^^mk. mikbpODNAIffM-^iaJlXL/io 
[0 0 9 4] 

±MZ(D X 0 Kmm L fcpRstac^ ^ 9 -m\mi t . dzpk*m^^iMmmh- ^ > dna 

Ligation Kit Ver. 2 (SM^S?) irm^^rMB^-tfZo ^(DmmBLf:E^mmx-J^ 
Vi'jtT • (E.coli JM109 competent cells.. Sffiittt) iMm^^L. 

LT. pRSdapAT"^:^ ^ K^lffCo pRSdapA7°^X ^ K(±, tacT'n ^- iJ' -<7)$e 
¥:^|R]tC^LT> dapA*itfET-<7)^^:^|p]:^^IS|i:[p]§tC^^<t ^ tlBE«$iLTV> 

[0 0 9 5] 

pRSdapA7°9X5 K-eff^®$Ej^$tL;^cE.coli JM109tt(iAJ13831^^^^tL, |sl 

i*(i2ooi^6B 4 m^L^mmx mmi^mm^'km^m ^w^^ty^it-t > ^ 

-t::$lt#-^FERM P-18370t LT^K$ tt. ¥^14^5^130 tc^^^y^ h 
tc^cf < ffl^^it $ tL. FERM BP-8041<7)$lt##<7) ^ ^: "C^K $ fiX 

[0 0 9 6] 

< 2 >lysE24S:tJ'^dapA*^#0 7°^X ^ KpRSlysE24-dapA-TcO^#^ 

lysl24tdapA*(Dm.^^t>-t^i]^^Wm-t^tziOK. pRSlysE24-7°^ < KtCda 
pA*itf^?-^}fAL/iy9>?.^ K?r. m2 iZTT^LfzlimxmmLfZo 

mmMlXi'fm:LfzpRSlysE24^mmmmSaplxmitL. dna Blunting Kit ( 
mmmim) KX^m^W-mitLfZo ttz. dapA*iW^y°^^^ KpRSdapA^ 
$lJPI^#EcoRI^ J: ZfSaplxmit 0. S%T ifu-7.Y)^\:L J: ^ ^^IkbpOtacT'n 
^-^-;feJ;l7dapA*^i^^'g'Oif>T-*^?tt> |Sl»f>i:=^EASY TRAP Ver2(^© 

"^mv^xmnx^fz^ ^(r>m)k^mz}L^mz^mt\^. H«ffaopRsiysE24<^M'fb 

ailiE# 2003-3056298 
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tfiiDNA Ligation Kit Wer2(^mmmKX^1^LfZo 
[0 0 9 7] 

±U<D^^Kf^E4^M'CJL-y ju^) • rji; (E.coli JM109 competent cells. 

pRSlysEdapAT'^;^ ^ KT'ff^g$E^^$ ttfcE.coli JM109*(iAJ13832t^^ ^ 

y 9~K'^%m-WFEm P-18371^ LXmt^ti. ¥^1 4^5^13 Bizy'V^ 
7. V^^Km-o'A m^^^wtiZ^W^ti, PERM B?-S042(D^st^-^(D ii tX^it^ 

[ 0 0 9 8 J 

^tC, pRSIysEdapA^^X^ V<DmMmi±-^~ iJ -Mmj-i . XM/^hv-r 
V > mn.Mm^i)^ H-tt jtfSi^-^ L 7t o S -f . pRS lysEd 
apAT'^^^^ K'IrEcoRI-eri'fbt. ^^.y-;!/- ^uuy ^ )VA^^^mWL^MK.X 

, jn ^ y - TDNAKffM- ^ M^IX Lfzo ^fii0.8%T:ff'u-:;^ y)l^m%^ 
MiZX^mL. mi IkbpODNAIffM-^EASY TRAP ver.2 (DNAEIllX^y 

^±m)^m\^^xmuLfzo 

[0 0 9 91 

y- Y ^ 'J ^istttitf^T-ifM-ti. mmm i tmm.i<z lx. mm^ 

1 IRV^l 2<7)y9-r-v-Srfflv>;t:PCRlCJ: f)pRK3105{i-^|Hljtf5^^it?riii|iSL 
. EcoRlxm^tir:hZtKX'^X'SmLfzo 
[0 1 0 01 

±m<DXo tcpi^L/wpRSlysEdapAlifi^-r^DNAifM-^. x h ^-y-^r 'J ^tl- 
ttitfKT-^i^^^tfDNAifM-^. DMA Ligation kit ver.2{^m^nm ^m^^X 
iilS^-^Tto ^(DKfZ^mx. E.coli JM109^<O=/>trx> h-b-'i-C^Mjtth^)^ 
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33/ 



ff^S^^L> 20mg/L<^^ VU-zTV-^^ v ^jo J: U'lSmg/LOT^ h •7-9- ^ 

20mg/Lc7)y^ hl^^'h-^^ v >^ i t/15mg/L<7)f- hy"^^ > ^ ^isLB'Mi^^it 
t^^flL. 37t:T16Bt^Mi:^^«L7t:o ^<7)^««-^. T;^:^ >; -SDS'^tCT 

^ pRSlysE-dapA-Tc=Jr^#t;'Co 
[0101] 

( 2 ) ^ ^ n /sf^ 7 . ^' 1; n XNCIMB111375l*^<7)pRSlysE-dapA-Tc<7)*A 

±ffiO:^j*T-t#<bn/cpRSlysE-dapA-Tcy9>^ ^ K?r^ Y n.i^l/- v 3 

^ffitlJ; ^^n/sf^^x • 3^-;f.y!.NCIMB111375^tC2iAL/Zo 
f^nnW^ {i^XT. rNCIMB111375/pRSlysE-dapA-TcJ t^v^d) , tulBOpRSly 
sE24-Tc;6^^*A^tL7^:^ (mT> rNCIMB111375/pRSlysE-TcJ ii^v^^) > isi 
mmt\^Xv>^m^mXLfzi^ (mr. rNCIMB111375/pRK310j h^v>9) 

[ 0 1 0 2 1 

1 5mg/L<7)x h"7-9--r i^'; ^'^^tfSEIiyv- Hc^tJjAtf 
. 3 0*0^3X2 B^^^LfcO-^. :^*^M*^1 Ocm2<7)B#^5^^i toT 1 5mg/ 
LcOx h ^-9-^ ^5"; >=^-^tfSEII^^ig%(20mlH;fil® 3 Ot:tCT6 0 B^PbI 

-e^MLf^o l^:i:*^3 ti^i-o NCIMB/pRSlysE-dapA-Tc^-eti. pRSlysE24-Tc 

oTtio lysE24itfE^<;0SAlCJ; ^miwib^t'S^ai^-'^SI^i^tL. dapA 

[0103] 
[^31 
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(gA) (g/L) 



NCIMB11375/pRK310 <0.02 <0.01 

NCIMB11375/pRSlysE24-Tc 1.57 0.16 

NCIMB11375/pRSlysE-dapA-Tc 1.72 0.14 



[0104] 
[0 10 5] 

[mm] 

SEQUENCE LISTING 

<110> Aj inomoto Co. Inc. 

<120> y^y-)\^Mititm^m^^tzL-') v>t;'z(iL-T;i/^*->c7)$iji-^ 

<130> P-B0246 

<140> 

<141> 2002-11-20 
<160> 14 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 39 

ttilE# 2003-3056298 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 1 

agggaattcc ccgttctgga taatgttttt tgcgccgac 39 

<210> 2 
<211> 58 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

cggatgcatc tagagttaac ctgcagggtg aaattgttat ccgctcacaa ttccacac 58 

<210> 3 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 
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tgacctgcag gtttgcacag aggatggccc atgtt 



-^-v: 36/ 
35 



<210> 4 . . 

<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 

<400> 4 . 

cattctagat ccctaaactt tacagcaaac cggcat 36 

<210> 5 
<211> 64 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

catttcctgc aggcaaagga gatgagcgta atggtgatca tggaaatctt cattacaggt 60 
ctgc ' , 64 

<210> 6 
<211> 50 
<212> DNA 

<213> Artificial Sequence 

tamW 2003-3056298 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 6 

gggcgagcta gaagagctcc aaaacccgcg aaaactaacc catcaacatc 50 

<210> 7 
<211> 711 
<212> DNA 

<213> Brevibacterium lactofermentum 

<220> 
<221> CDS 
<222> (1).. (711) 

<400> 7 

atg gtg ate atg gaa ate ttc att aca ggt ctg ctt 
Met Val He Met Glu He Phe He Thr Gly Leu Leu 

15 10 
ctt tta ctg tec ate gga eeg eag aat gta ctg gtg 
Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val 

20 25 
att aag cgc gaa gga etc att gcg gtt ctt etc gtg 
He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val 

35 40 
gac gtc ttt ttg ttc ate gee ggc ace ttg ggc gtt 
Asp Val Phe Uu Phe He Ala Gly Thr Leu Gly Val 
50 55 60 



ttg ggg gee agt 48 
Leu Gly Ala Ser 
15 

att aaa eaa'gga 96 
He Lys Gin Gly 
30 

tgt tta att tet 144 
Cys Leu He Ser 
45 

gat ctt ttg tec 192 
Asp Leu Leu Ser 
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aat gcc gcg ccg ate gtg etc gat att atg egc tgg ggt ggc ate get 240 
Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

tac ctg tta tgg ttt gee gte atg gea gcg aaa gae gcc atg aca aac 288 
Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

aag gtg gaa gcg oca cag ate att gaa gaa aca gaa cca acc gtg cce 336 
Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

gat gae acg cet ttg ggc ggt teg gcg gtg gee act gae acg egc aac 384 
Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 

115 120 125 

egg gtg egg gtg gag gtg age gte gat aag cag egg gtt tgg gta aag 432 
Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 

130 135 140 

cce atg ttg atg gea ate gtg ctg ace tgg ttg aac ccg aat gcg tat 480 
Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

ttg gae gcg ttt gtg ttt ate ggc ggc gte ggc gcg caa tac ggc gae 528 
Leu Asp Ala Phe Val Phe He Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 170 175 

ace gga egg tgg att ttc gee get ggc gcg ttc gcg gea age ctg ate 576 
.Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

tgg ttc ccg ctg gtg ggt ttc ggc gea gea gea ttg tea egc ccg ctg 624 
Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu 

195 200 205 

tec age cce aag gtg tgg egc tgg ate aac gte gte gtg gea gtt gtg 672 
Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

ffiliEJIf 20 03 -3056298 
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210 215 220 

atg acc gca ttg gcc ate aaa ctg atg ttg atg ggt tag 711 
Met Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
225 230 235 

<210> 8 

<211> 236 . 
<212> PRT 

<213>.Brevibacteriuin lactofermentum 

<400> 8 

Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

1 5 10 15 

Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

Asp Asp Thr Pro Leu Gly Gly Ser Ala Val Ala Thr Asp Thr Arg Asn 

115 , 120 125 

Arg Val Arg Val Glu Val Ser Val Asp Lys Gin Arg Val Trp Val Lys 
130 135 ' 140 

ttllE#2 003-3056298 
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Pro Met Leu Met Ala He Val Leu Thr Trp Leu Asn Pro Asn Ala Tyr 
145 150 155 160 

Leu Asp Ala Phe Val Phe lie Gly Gly Val Gly Ala Gin Tyr Gly Asp 

165 170 175 

Thr Gly Arg Trp He Phe Ala Ala Gly Ala Phe Ala Ala Ser Leu He 

180 185 190 

Trp Phe Pro Leu Val Gly Phe Gly Ala Ala Ala Leu Ser Arg Pro Leu . 

195 200 205 

Ser Ser Pro Lys Val Trp Arg Trp He Asn Val Val Val Ala Val Val 

210 215 220 

Met Thr Ala Leu Ala He Lys Leu Met Leu Met Gly 
225 230 235 

<210> 9 
<211> 712 
<212> DNA 

<213> Brevibacterium lactofermentum 

<220> 
<221> CDS 
<222> (1)..(375) 

<400> 9 

atg gtg ate atg gaa ate ttc att aca ggt ctg ctt ttg ggg gcc agt 48 
Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

15 10 15 

ctt ttg ctg tec ate gga ccg cag aat gta ctg gtg att aaa caa gga 96 
Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 
20 25 30 
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att aag cgc gaa gga etc att gcg gtt ctt etc gtg tgt tta att tet 144 
He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu lie Ser 

35 40 45 

gae gtc ttt ttg tte ate gee ggc ace ttg ggc gtt gat ctt ttg tec 192 
Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 ' 55 60 

aat gee gcg ccg ate gtg etc gat att atg cgc tgg ggt ggc ate get 240 
Asn Ala Ala Pro He Val Leu Asp He Met Arg Trp Gly Gly He Ala 
65 70 75 80 

tac ctg tta tgg ttt gcc gtc atg gca gcg aaa gae gee atg aca aac 288 
Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

aag gtg gaa gcg cea eag ate att gaa gaa aca gaa eca ace gtg cec 336 
Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

gat gae aeg ect ttg ggc gtg tte ggc ggt ggc cac tga eacgegeaae 385 
Asp Asp Thr Pro Leu Gly Val Phe Gly Gly Gly His 

115 120 y 125 

cgggtgcggg tggaggtgag cgtegataag cagegggttt gggtgaagee catgttgatg 445 
geaatcgtge tgaectggtt gaaeeegaat gegtatttgg aegegtttgt gtttategge 505 
^egteggcg egeaataegg cgacaeegga eggtggattt tegcegctgg cgegttegcg 565 
geaagcctga tctggttccc gctggtgggt ttcggcgcag cagcattgtc acgcccgctg 625 
tecagcccea aggtgtggeg ctggateaae gtcgtcgtgg cagttgtgat gaecgeattg 685 
gceateaaae tgatgttgat gggttag 712 

,<210> 10 
<211> 124 
<212> PRT 

<213> Brevi bacterium lactofermentum 
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<400> 10 

Met Val He Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser 

1 5 10 15 

Leu Leu Leu Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly 

20 25 30 

He Lys Arg Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser 

35 40 45 

Asp Val Phe Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser 

50 55 60 

Asn Ala Ala Pro He Val . Leu Asp He Met Arg Trp Gly Gly He Ala 
65 , 70 75 80 

Tyr Leu Leu Trp Phe Ala Val Met Ala Ala Lys Asp Ala Met Thr Asn 

85 90 95 

Lys Val Glu Ala Pro Gin He He Glu Glu Thr Glu Pro Thr Val Pro 

100 105 110 

Asp Asp Thr Pro Leu Gly Val Phe Gly Gly Gly His 
115 120 

<210> 11 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

aaagaattcg cacggatcac tgtattcggc tgcaacttt 39 

taiiE# 2003-3056298 
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<210> 12 

<211> 41 

<212> DNA ■ 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

aaagaattcg ccgtgttgct aggatggttg ttcttggatc a 41 

<210> 13 
<211> 1197 

<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (272).. (1153) 
<400> 13 

ccaggcgact gtcttcaata ttacagccgc aactactgac atgacgggtg atggtgttca 60 
caattccacg gcgatcggca cccaacgcag tgatcaccag ataatgtgtt gcgatgacag 120 
tgtcaaactg gttattcctt taaggggtga gttgttctta aggaaagcat aaaaaaaaca 180 
tgcatacaac aatcagaacg gttctgtctg cttgctttta atgccatacc aaacgtacca 240 
ttgagacact tgtttgcaca gaggatggcc c atg ttc acg gga agt att gtc 292 

Met Phe Thr Gly Ser He Val 
1 5 

tBliE#2 003-30562 9 8 
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gcg att 
Ala He 

ttg aaa 
Leu Lys 
25 

gtt tct 
Val Ser 
40 

cat get 
His Ala 

ccg gta 
Pro Val 

ctg acg 
Leu Thr 

acc cct 
Thr Pro 
105 
aaa gcc 
Lys Ala 
120 

ccg tec 
Pro Ser 

gcg aaa 
Ala Lys 



gtt act 
Val Thr 

10 
aaa ctg 
Lys Leu 

gtt ggc 
Val Gly 

gat gtg 
Asp Val 

att gcc 
He Ala 

75 

cag cgc 
Gin Arg 
90 

tac tac 
Tyr Tyr 

ate get 
He Ala 

cgt act 
Arg Thr 

gta aaa 
Val Lys 



ccg atg gat 
Pro Met Asp 

att gat tat 
He Asp Tyr 
30 

acc act ggc 
Thr Thr Gly 
45 

gtg atg atg 
Val Met Met 
60 

ggg acc ggc 
Gly Thr Gly 

ttc aat gae 
Phe Asn Asp 

aat cgt ccg 
Asn Arg Pro 
110 

gag cat act 
Glu His Thr 

125 
ggc tgc gat 
Gly Cys Asp 
140 

aat att ate 
Asn He He 



gaa aaa 
Glu Lys 

15 
eat gte 
His Val 

gag tec 
Glu Ser 

acg ctg 
Thr Leu 

get aac 
Ala Asn 
80 

agt ggt 
Ser Gly 
95 

teg caa 
Ser Gin 

gae ctg 
Asp Leu 

ctg etc 
Leu Leu 

gga ate 
Gly He 



ggt aat 
Gly Asn 

gee age 
Ala Ser 

get acc 
Ala Thr 
50 

gat ctg 
Asp Leu 

65 
get act 
Ala Thr 

ate gte 
He Val 

gaa ggt 
Glu Gly 

ccg caa 
Pro Gin 
130 
ccg gaa 
Pro Glu 
145 

aaa gag 
Lys Glu 



gte tgt 
Val Cys 
20 

ggt act 
Gly Thr 
35 

tta aat 
Leu Asn 

get gat 
Ala Asp 

gcg gaa 
Ala Glu 

^e tgc 
Gly Cys 
100 
ttg tat 
Leu Tyr 
115 

att ctg 
He Leu 

acg gtg 
Thr Val 

gca aca 
Ala Thr 



egg get age 340 
Arg Ala Ser 

teg gcg ate 388 
Ser Ala He 

cat gae gaa 436 
His Asp Glu 
55 

ggg cgc att 484 
Gly Arg He 
70 

gee att age 532 
Ala He Ser 
85 

ctg acg gta 580 
Leu Thr Val 

cag cat ttc 628 
Gin His Phe 

tat aat gtg 676 
Tyr Asn Val 
135 

ggc cgt ctg 724 
Gly Arg Leu 
150 

ggg aac tta 772 
Gly Asn Leu 
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155 160 165 

acg cgt gta aac cag ate aaa gag ctg gtt tea gat gat ttt gtt etg 820 
Thr Arg Val Asn Gin He Lys Glu Leu Val Ser Asp Asp Phe Val Leu 

170 175 180 

etg age gge gat gat geg age geg etg gae tte atg caa ttg gge ggt 868 
Leu Ser Gly Asp Asp Ala Ser Ala Leu Asp Phe Met Gin Leu Gly Gly 

185 190 195. 

eat ggg gtt att tee gtt aeg act aae gtc gea geg egt gat atg gee 916 
His Gly Val He Ser Val Thr Thr Asn Val Ala Ala Arg Asp Met Ala 
200 205 210 215 

cag atg tgc aaa ctg gea gca gaa gaa cat ttt gcc gag gea cgc gtt 964 
Gin Met Cys Lys Leu Ala Ala Glu Glu His Phe Ala Glu Ala Arg Val 

220 225 230 

att aat cag cgt etg atg eca tta cac aae aaa eta ttt gtc gaa cec 1012 
lie Asn Gin Arg Leu Met Pro Leu His Asn Lys Leu Phe Val Glu Pro 

235 240 245 

aat eca ate ecg gtg aaa tgg gca tgt aag gaa etg ggt ett gtg geg 1060 
Asn Pro He Pro Val Lys Trp Ala Cys Lys Glu Leu Gly Leu Val Ala 

250 255 260 

ace gat acg ctg cgc ctg eca atg aca eca ate ace gae agt ggt cgt 1108 
Thr Asp Thr Leu Arg Leu Pro Met Thr Pro He Thr Asp Ser Gly Arg 

265 270 275 

gag acg gtc aga geg geg ett aag eat gcc ggt ttg ctg taa agt 1153 
Glu Thr Val Arg Ala Ala Leu Lys His Ala Gly. Leu Leu Ser 
280 285 290 

ttagggagat ttgatggctt aetctgttca aaagtcgege etgg 1197 

<210> 14 
<211> 292 
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<212> PRT 

<213> Escherichia coli 
<400> 14 , 

Met Phe Thr Gly Ser He Val Ala He Val Thr Pro Met Asp Glu Lys 

1 5 10 15 

Gly Asn Val Cys Arg Ala Ser Leu Lys Lys Leu lie Asp Tyr His Val 

20 25 30 . 

Ala Ser Gly Thr Ser Ala He Val Ser Val Gly Thr Thr Gly Glu Ser 

35 40 45 

Ala Thr Leu Asn His Asp Glu His Ala Asp Val Val Met Met Thr Leu 

50 55 60 

Asp Leu Ala Asp Gly Arg He Pro Val He Ala Gly Thr Gly Ala Asn 
65 70 75 . 80 

Ala Thr Ala Glu Ala He Ser Leu Thr Gin Arg Phe Asn Asp Ser Gly 

85 90 95 

He Val Gly Cys Leu Thr Val Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 

100 105 110 

Glu Gly Leu Tyr Gin His Phe Lys Ala He Ala Glu His Thr Asp Leu 

- 115 120 125 

Pro Gin He Leu Tyr Asn Val Pro Ser Arg Thr Gly Cys Asp Leu Leu 

130 135 140 

Pro Glu Thr Val Gly Arg Leu Ala Lys Val Lys Asn He He Gly He 
145 150 155 160 

Lys Glu Ala Thr Gly Asn Leu Thr Arg Val Asn Gin He Lys Glu Leu 

165 170 175 

Val Ser Asp Asp Phe Val Leu Leu Ser Gly Asp Asp Ala Ser Ala Leu 

180 185 190 

Asp Phe Met Gin Leu Gly Gly His Gly Val He Ser Val Thr Thr Asn 
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195 200 205 

Val Ala Ala Arg Asp Met Ala Gin Met Cys Lys Leu Ala Ala Glu Glu 

210 215 220 

His Phe Ala Glu Ala Arg Val He Asn Gin Arg Leu Met Pro Leu His 
225 230 235 240 

Asn Lys Leu Phe Val Glu Pro Asn Pro He Pro Val Lys Trp Ala Cys 

245 250 255 

Lys Glu Leu Gly Leu Val Ala Thr Asp Thr Leu Arg Leu Pro Met Thr 

260 265 270 

Pro He Thr Asp Ser Gly Arg Glu Thr Val Arg Ala Ala Leu Lys His 

275 280 285 

Ala Gly Leu Leu 
290 

im 1 1 tac-7°n^- ^ - ^#07°^^ < KpRStac. ;5.y^pRStact; lysEit 
i^=f-XmysE24Mi^J-^^nX $ tL/c -/^ >^ ^ FpRSlysE;S.C;^pRSlysE24cO^^ 

1"lllo 

[EI 2 1 lysE24itfET- 1 dapA*a:fST- ;^ ^ KpRSlysEdapA<7)|#|| 



ttlliE#2 003-3056298 



2002-336340 



^-v: 1/ 



[mi] 



mm 



EcoRI PstI 



Sapl 




AccI 



AccI 



i 



Sse8387I 
EcoRI I /(PstI/EcoT22I) 
I Vl -Sapl 



EcoRI EcoT22I 
Insert tac promoter region(PCR amplified) and create Sse8387I site 




AccI AccI 

Insert lysE fi-agment 



Sse8387I&SapI 
cut and ligation 



lysE 



Sse8387I 



Sse8387I 



Sapl 

JysE fragment from Brev. 2256 
by PGR amplification. 



EcoRI 




Sapl 



tacP 



Sm*" 



rep 



mob 



AccI 



AccI 



pRSIysR (8 qkbp) 

pRS1ysR^^4 has mutation at the middle of lysE orf. 



ttliE# 2003-3056298 



il 2002-336340 



2/E 



[12 2] 



Sse8387I 

EcoRI I iCbal.(PstI/EcoT22l) 




AccI AccI 

Insert dapA* fragment 



Sse8387I&XbaI 
cut and ligation 



dapA» V _ 



Sse8387I 



Xbal 



Sse8387I 
EcoRI I Xbal.Spal 
^ [ dapA* v| 



dapA*24 fragment from RSFD80 
plasmid by PGR amplification. 




AccI 

EcoRI & Sapl cut 
and Blunting 



AccI 



Insert dapA* fragment 



pRSdapA (8.9khp) 
Sse8387I 



Sapl 



Sapl cut 
& Blunting 




pRSlysP^4 



EcoRI 



(EcoRI/SapI) 



|_^^ lvsE24.^, dapA* 
tacP 



Sm^ 



tacP rep 
mob 



AccI 



AccI 



.(9.9kbp) 



tfiiiE# 2003-305 6298 



#M 2002-336 3.4 0 : l/E 

[mm] 

. {m^m\ 112 



ailiE# 2003-3056298 



#M2 002-336340 

ta m A m M m m 



^ m 
ft ^ 

2. '^M^^ B 

ft ^ 



[000000066] 
1991^ 7 n 2 B 
^^.U^^^W.m 1 TS 1 5# 1 

2003^ 5.^12B 

M^.u^^K^.m 1 Tg 1 5# 1 



